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DETAILED ACTION 



Claims 1-32 have been submitted for examination. 



Claim Objections 



2. Claims 10, 11,21, and 28 are objected to because of the following informalities: 
In claims 10 and 11, the word "comprising" has been omitted from the claim, most likely 
due to typographical error. Also, in claims 21 and 28, after the word group the word 
"consisting" has been omitted, so that the phrase should read "the group consisting of. 
Appropriate correction is required. 



3. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

4. Claim 26 is rejected under 35 U.S.C. 112, first paragraph, as containing subject 
matter which was not described in the specification in such a way as to reasonably 
convey to one skilled in the relevant art that the inventor(s), at the time the application 
was filed, had possession of the claimed invention. There is no disclosure anywhere in 
the application of an alloy containing beryllium in an amount of 0.04-0.07 wt%, and this 
value runs contradictory to applicant's disclosure of beryllium being present in amounts 
of less than 0.003 wt%. 

5. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 



Claim Rejections - 35 USC §112 
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6. Claims 1-32 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

7. The term "reduced" in claim 1 is a relative term which renders the claim 
indefinite. The term "reduced" is not defined by the claim, the specification does not 
provide a standard for ascertaining the requisite degree, and one of ordinary skill in the 
art would not be reasonably apprised of the scope of the invention. 

8. In claim 15, the claim is directed to a "modified die-castable aluminum alloy", but 
does not provide any basis for determining what constitutes a modified alloy. All 
existing alloys, by definition, are metal compositions modified by the addition of certain 
percentages of metal additions. Simply claiming an alloy that has been "modified" 
provides no specificity as to what is being claimed. 

9. In claim 32, it is not clear what constitutes a "known aluminum alloy". 
Clarification of this term is required. 

Claim Rejections - 35 USC § 102 

10. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

11. Claims 1, 15-18, and 32 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Nishi et al. (U.S. Patent No. 4,976,918). 
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Nishi et al. anticpates the invention substantially as claimed. Nishi et al. 
discloses (see abstract) an aluminum die-casting alloys containing: 
2-8 wt% Magnesium 
0-3 wt% Manganese 
0-1 wt% Silicon 
0-1 wt% Copper 
0-0.5 wt% Iron 
0-0.3 wt% Zinc 
0-0.3 wt% Titanium 

And the remainder aluminum with other optional additions. 

Because claim 1 of the present invention recites the term of "less than 0.003% by 
weight beryllium", beryllium can be absent in the alloy as disclosed by Nishi et al. 

In regards to the features of claims 15-18, wherein the alloy contains less than 
0.6 wt% iron and manganese in a percent by weight higher than the percentage by 
weight of iron, Nishi et al. discloses an alloy comprising less than 0.5 wt% iron, which 
overlaps the substantial majority of applicant's claimed range, and also discloses that 
manganese can be from 0-3 wt%, the majority of that range being greater than the 
maximum allowable amount of iron. 

In regards to the features of claim 32, Nishi et al. discloses providing aluminum 
alloys wherein the iron content is in a range typical of known alloys (see tables 1, 3, and 
5 for the amounts of iron in the Nishi et al. alloys and comparable commercial alloys) 
and the manganese content has been adjusted to 1.0-2.0 wt% and also discloses (col. 
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6, lines 47-54) heating the alloy to an appropriate casting temperature and then die 
casting the alloy. Nishi et al. does not teach explicitly the removal of the part from the 
die, however, this is a necessary step that would implicitly be present in such an 
operation and it is known to remove parts from the die after they are cast in order to use 
the part. Therefore, Nishi et al. inherently teaches the removing step. 

Claim Rejections - 35 USC § 103 

12. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

13. Claims 2-6, 12-14, 19, and 20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Nishi et al. (U.S. Patent No. 4,976,91 8) in view of Evans et al. (U.S. 
Patent No. 5,573,606). 

The teachings of Nishi et al. are discussed in above paragraph 10. 

Nishi et al. does not teach the addition of beryllium to aluminum alloys. 

Evans et al. teaches (col. 2, line 47 to col. 3, line 8) the addition of less than 
0.003 wt% beryllium by weight. Evans et al. teaches that beryllium is useful for 
preventing the oxidation of magnesium in the aluminum alloys, but due to its toxicity the 
inclusions can desirably be of less than 0.003 wt% beryllium. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to add to the aluminum alloy of Nishi et al. beryllium in amounts 
less than 0.003 wt% as suggested by Evans et al. to prevent oxidation of magnesium 
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and to avoid the toxicity of using high amounts of beryllium, as taught by Evans et al. 
(col. 2, line 47 to col. 3, line 8). 

In regards to the features of claim 2, Nishi et al teaches an alloy that can have 
2.5-4.0 wt% magnesium. Nishi et al. does not, however, teach an aluminum alloy with 
greater than 17% elongation. 

Evans et al. discloses (see table in col. 7, lines 35-50) aluminum alloys of similar 
composition to the claimed invention having elongation values of over 20%. One of 
ordinary skill in the art at the time the invention was made would have expected alloys 
of Nishi et al. in view of Evans et al. to have elongation values of over 17%, in light of 
the values given in the table of Evans et al. because of its compositions being similar to 
those of the claimed invention. 

In regards to the feature of claim 3, wherein the alloy comprises less than 0.45 
wt% silicon, Nishi et al. teaches an alloy wherein silicon is less than 1.0 wt%, the scope 
of which encompasses that of the claimed invention. 

In regards to the feature of claim 4, wherein the alloy comprises less than 0.10 
wt% copper, Nishi et al. teaches an alloy wherein copper is less than 1.0 wt%, 
encompassing the scope of the claimed invention. 

In regards to the features of claim 5, the scope of Nishi et al. teaching silicon less 
than 1.0 wt% encompasses the claimed invention range of 0.45 wt% silicon or less. 
Nishi et al. does not, however, teach an alloy having at least 17% elongation. 

Evans et al. discloses (see table in col. 7, lines 35-50) aluminum alloys of similar 
composition to the claimed invention having elongation values of over 20%. One of 
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ordinary skill in the art at the time the invention was made would have expected alloys 
of Nishi et al. in view of Evans et al. to have elongation values of over 17%, in light of 
the values given in the table of Evans et al. because of its compositions being similar to 
those of the claimed invention. 

In regards to the features of claim 6, wherein the magnesium content of the alloy 
is between 2.5 and 4.0 wt%, Nishi et al. teaches a magnesium content of from 2-8 wt%, 
the scope of which encompasses the claimed invention. 

In regards to the features of claim 12, the composition of magnesium, 
manganese, iron, and silicon is well within the scope of Nishi et al. Evans et al. teaches 
(col. 7, lines 35-50) that in alloys with such composition as that of Nishi et al., the value 
for the elongation would be expected to be above 17%, as the table shows elongation 
values that are over 20% for beryllium values of less than 0.003 wt%. Therefore, it 
would have been obvious to one of ordinary skill in the art that for alloys with 
compositions taught by Nishi et al., the elongation of at least 17% taught by Evans et al. 
would have been expected. 

In regards to the feature of claim 13, wherein the alloy further comprises 0.05-0.1 
wt% copper, Nishi et al. teaches aluminum alloys containing less than 1.0 wt% copper, 
the scope of which encompasses the composition of the claimed invention. 

In regards to the feature of claim 14, wherein the alloy further comprises less 
than 0.1 wt% zinc, Nishi et al. teaches aluminum alloys containing less than 0.3 wt% 
zinc, the scope of which encompasses the composition of the claimed invention. 
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In regards to the features of claim 19, Nishi et al. teaches an aluminum alloy 
whose composition encompasses the claimed ranges for magnesium, manganese, iron, 
silicon, and copper. 

Nishi et al. does not teach an aluminum alloy with a yield strength of greater than 
1 1 .95 kgf/mm 2 , or an elongation of at least 18%. 

Evans et al. teaches (col. 7, lines 35-50) that in alloys with such composition as 
that of Nishi et al. in view of Evans et al., the value for the elongation would be expected 
to be above 17% and the value of the yield strength would be expected to be above 
1 1 .95 kgf/mm 2 , as the table shows elongation values that are over 20% and yield 
strengths that are over 12 kgf/mm 2 for beryllium values of less than 0.003 wt%. 
Therefore, it would have been obvious to one of ordinary skill in the art that for the 
alloys of the composition taught by Nishi et al., the strength would have been expected 
to be at least 1 1 .95 kgf/mm 2 and the elongation would have been expected to be at 
least 18%, as taught by Evans et al. 

In regards to the features of claim 20, wherein the alloy comprises manganese in 
an amount of about 1.1 wt%, Nishi et al. teaches an alloy wherein manganese is 
present in an amount from 0-3 wt%, encompassing the amount of the claimed invention. 
14. Claims 7-10 and 28-31 rejected under 35 U.S.C. 103(a) as being unpatentable 
over Nishi et al. in view of Evans et al., and further in view of Witters et al. (U.S. Patent 
No. 5,151,136). 

The teachings of Nishi et al. in view of Evans et al. are discussed in above 
paragraph 6. 
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Nishi et al. in view of Evans et al. does not teach alloys with less than 1 .75 wt% 
magnesium or with 4.2-5.0 wt% copper. 

Witters et al. teaches (col. 2, lines 28-29) that 0-5 wt% magnesium may be 
added to aluminum alloys to in order to increase the alloy strength and decrease alloy 
density (col. 3 t lines 8-15). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to add 0-5 wt% of magnesium as disclosed by Witters et al. to an 
aluminum alloy such as one taught by Nishi et al. in view of Evans et al., because any 
amount between 0 and 5 wt% of magnesium would be effective for increasing the alloy 
strength and decreasing the alloy density, as taught by Witters et al. (col. 3, lines 8-15). 

In regards to the features of claims 8 and 29, wherein zinc is added to the alloy in 
amounts less than 0.1 wt%, Nishi et al. teaches adding zinc to aluminum alloys in 
amounts of less than 0.3 wt%, encompassing the claimed range of less than 0.1 wt%. 

In regards to the features of claims 9 and 31, wherein titanium is added to the 
alloy in amounts less than 0.2 wt%, Nishi et al. teaches adding titanium to aluminum 
alloys in amounts of less than 0.3 wt%, encompassing the claimed range of less than 
0.2 wt%. 

In regards to the features of claim 1 1 , wherein copper is added to the alloy in 
amounts less than 0.2 wt%, Nishi et al. teaches using copper in amounts of less than 
1 .0 wt%, which encompasses the claimed range of less than 0.2 wt%. 
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In regards to the features of claim 10 and 28, wherein copper is added in 
amounts of 4.2-5.0 wt%, Nishi et al. in view of Evans et al. does not teach the addition 
of copper in this amount. 

Witters et al. teaches (col. 2, line 66 to col. 3, line 7) the addition of 3.0 to 6.5 
wt% copper in aluminum alloys for the purposes of creating an alloy with good fracture 
toughness, strength, corrosion resistance, and stress corrosion cracking resistance. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to add copper in amounts between 3.0 and 6.5 wt% as taught by 
Witters et al. to the aluminum alloy of Nishi et al. in view of Evans et al., in order to 
provide the alloy with improved fracture toughness, strength, corrosion resistance, and 
stress corrosion cracking resistance as taught by Witters et al. 

In regards to the features of claim 30, wherein silicon is present in the alloy in 
amounts less than 0.05 wt%, Nishi et al. teaches the addition of silicon to aluminum 
alloys in amounts of less than 1 .0 wt%, the scope of which includes that of the claimed 
invention. 

15. Claims 21-24 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nishi et al. in view of Evans et al., and further in view of Japanese Patent No. 60050142 
A. 

The teachings of Nishi et al. in view of Evans et al. are discussed in above 
paragraph 6. 

Nishi et al. in view of Evans et al. does not teach an aluminum alloy with 6.5-7.5 
wt% of silicon. 
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Japanese Patent No. 60050142 A, henceforth referred to as JP '142, teaches 
(page 2, col. 2, oral translation from USPTO translator) that 4-12 wt% silicon may be 
added to the aluminum alloy in order to improve die castability and reduce cracking of 
the castings by improving the flow characteristics of the metal. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to add 4-12 wt% silicon as taught by JP '142 to the alloy of Nishi et 
al. in view of Evans et al. in order to improve the flow characteristics of the metal to and 
improve castability, as taught by JP '142. 

In regards to the features of claim 22, wherein zinc is added to the alloy in 
amounts less than 0.1 wt%, Nishi et al. teaches adding zinc to aluminum alloys in 
amounts of less than 0.3 wt%, encompassing the claimed range of less than 0.1 wt%. 

In regards to the features of claim 23, wherein copper is added to the alloy in 
amounts less than 0.2 wt%, Nishi et al. teaches using copper in amounts of less than 
1 .0 wt%, which encompasses the claimed range of less than 0.2 wt%. 

In regards to the features of claim 24, wherein titanium is added to the alloy in 
amounts less than 0.2 wt%, Nishi et al. teaches adding titanium to aluminum alloys in 
amounts of less than 0.3 wt%, encompassing the claimed range of less than 0.2 wt%. 
16. Claims 25 and 27 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Nishi et al. in view of Evans et al. and futher in view of Japanese Patent No. 
60050142 A as applied to claims 21-24 above, and further in view of Witters et al. 

Nishi et al. in view of Evans et al. and further in view of JP '142 does not teach 
less 0.24-0.45 wt% or 0.4-0.7 wt% magnesium. 
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Witters et al. teaches (col. 2, lines 28-29) that 0-5 wt% magnesium may be 
added to aluminum alloys to in order to increase the alloy strength and decrease alloy 
density (col. 3, lines 8-15). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to add 0-5 wt% of magnesium as taught by Witters et al. to an 
aluminum alloy such as one taught by Nishi et al. in view of Evans et al., because any 
amount between 0 and 5 wt% of magnesium would be effective for increasing the alloy 
strength and decreasing the alloy density, as taught by Witters et al. (col. 3, lines 8-15). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Andrew E Wessman whose telephone number is 
(703)305-3163. The examiner can normally be reached on Monday through Friday, 
8:00am to 4:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Roy King can be reached on (703)308-1146. The fax phone numbers for 
the organization where this application or proceeding is assigned are (703)872-9310 for 
regular communications and (703)872-931 1 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703)308- 
0661. 
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